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[Claim 1] Being a processing method of lughly concentrated arhii'j 
ohiuin nitrate-contauung waste water which ammonium nitrate 1 
V or higher is contained, in order to become 1- NHs^N/NOj-N 
i'5(inole ratio), waste water which add-, ammonia . underexisting 
of niiboriie catalyst which designates at least 1 kind of noble metal 
noble metal ion and soluble noble metal compound as 
thecatalyticaily active component, at saine tiine ijtfder existing of 
oxygen of the 1 to 1. 5-fold amount of theoretical oxygen amount 
which is necessary in order to disassemble ammonia in waste 
water, organic substance and inorganic substance tothe N2, HiO 
and CO? , it designates that wet type oxidative decomposition it 
does asfeature with pH approximately 3 to 1 1.5, temperature 
100 to 370 : 'C processing method of 'highly 'concentrated 
amnionium nitrate-contaiijing waste water. 



[-O.0. 1 i'OOp.'NP.S 1 (^^tt) tU&& O.i-COQf&'A Zip X 

a^ofc^ rjco: iz % -cam? &\z>muwmMm®.(n 



[trlaim 2] Beiiig a processing method of Higlily concentrated athm 
onium nitrate-containiiig waste water wlucli ammonium nitrate 1 
% or higher is contained, in order to becohie 1 <NH3-N/NC»3-N 
<5(m6le ratio), ammonia Is added, at same time in order to 
become 0. 1 s COD /NOiiifmole ratio);, waste water which 
adclsiiie COD component, under existiiig of iinbonie Catalyst which 
designates at least 1 kind ofthe noble metal , noble metal ion and 
soluble noble metal compound. as cataljticaliy active component, 
at same time, under existing of oxygen of the 1 to 1. 5-fold 
amount of theoretical oxygen amount which is necessary in order 
to disassemble ammonia in waste water, organic substance and 
inorganic substance tothe N2, H2O and CO2 , designates mat wet 
type oxidative decomposition it does', with p.H approximately 3 
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16 .11.5, temperature 100 'lb :37Q?0,;.. processing method of 
highly concentrated aminoniiiiii rutrate-conteiniiig waste wate 



li; 7>t ±7 ^=SlS7K(D«!!iI^;S (do I \T« 
0»S©|ftttTJ=aStilftft9*ff & 5 C<t ij , lift 

&ff75;££^J* Lfc (*#£»B59-19757^ ^(1956 - 429 
92#i $#£8857- 42391 4# v i>PB58-27999-f-. f#-i>BS^7 
-33320-% S|) ., 




HL^^.tfeSCirA^L/i, Etili, ±jj2Bg*ef>©NH 
4NQiSlS'j!l<l"% OOOOOppm) /)\b10% (lOOOOOppm) SSlC 



[Description of the Invention] Industrial Area of Application tins 
invention regards Ueatinent method of liigldy concentrated 
ammonium liitrate-containing waste water. 

Prior Art arid. its problem . 

Recently, chenu'cal oxygen-demanding substance, ( COP component 

3r ^MltedPit^ri^^lsp. y<»^i<g»ya1[.;6it :*!St*^<%^fe P^^WftoQ^* ; (Especially 
anirripma ryjje luhpgeh' ) becamethe inipprtanj problem from 
viewpoint of waler quality regulation. 

As for this inventor etc, result of repeating various research over 
thelong period conceniing freatment method of aifinioma-^ 
contaumig waiie water, under jexisteg of specific catalyst, at same 
tale under thespectlio condition, by doing wet type oxidation 
treatment ; treatment method of anirnoiua-containiiig waste 
water winch has economy under utilizing toppeiatioh easy was 
completed (Such as Japan Examined Patent Publication Sho 5.9- 
19757 number, Japan Examined Patent Publication Sho 56-42992 
number, Japan Exaiijined Patent Publication Sho 57-42391 
number, Japan Exaniined Patent Publication Sho 58-27999 
number and Japan Examined Patent Publication Sho 57-33320 
nuniber). 

Recently, as density of;a1oriucpp.we^gehefa'Uon,uii electricity gen 
erating lndustiy; increases treatment . of NH-iNQi-containing 
waste water: ''-which is discharged from re-treatment step of 
treaurieiitarid after use uramiim fuel of uranium stalling material, 
is becoming important technical problem, this inventor tried fact 
that treatment technology (You. call below technology of 
previous application. ) of above-menrioriedconsecutive ammonia- 
coiiiaijuiig waste water is applied to treatment of Oris kind of 
NH4NOi.-containi1.tg wast e water. At time of this, trying NH4 + 
ion quite is disassembled at high efficiency, but, Concerning NO3' 
ion .-thpsfe; which always it should t>e satisfied itis difficult to say, 
was ascertained. 'This is pfesiiiiied that there are nines when 
NH4NO3 concentration iii tlieabbve-mentip'ned waste water 
reaches to also 1 % (10000 ppm) to 10 % ( 100000 ppm) extent. 
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Means to Solve the Problems 

As tor tltis iiiyentor, as description above .considering to present st 
ate, ftirthennofe result of repeating various research, iising oxygen 
of theoretical oxygen, amount ormoi e which is necessary in order 
todisassemble amnionia , organic substance and inorganic substance 
in waste water, under existing of bearing catalystreplacing to 
leclmology of previous application which does wet, type oxidation, 
in NH4N03-coiitaiiiing waste water includiiig ammonia 
beforehand, under existing of oxygen of 1 to 1. 5-fold amount of 
theoretical oxygen amountwhich is necessary iri order to 

. the above translation. 1STA cannot . • \ V - P. 3' 
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1 'substance in' liquid , at. same tune under existing of unbome 
catalyst; when ..wet. type ;oxidahve decomposition of. said 
:.NH4N^3-coniauiuig^ste water is done, ..Fact that NH4 ion 
fiiiliiehnore, also NO3' ion' is efficienuydisas.serribled was 
discovered. Fiirtliennoie when it offers to wet type oxidative 
decomposition according to research ofthe this inventor, 
NH4N03-cqntainiiig waste water which adds ammonia and COD 
tpnipoiient to siinilaiU.odescriptioii above, discovered fact that 
decomposition efficiency further is improved. Namely, This 
invention is. sqiiietlimg wliich otters waite"'\yater'treatjneht 
niblhutl of lliebeluvv-iiieiiliuiied 2 kinds. — - — — ■ — : : 
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1 . Being a processing liielhod of highly concentrated aimhohiuiii 
iutrate-contamihg waste water which anunomum nitrate 1 % or 
higher is contained. • 111 order to become KNH3-N/NO3-N 
<5(mole -ratio-), waste water which adds ainmoma, underexisting 
of unbome .catalyst winch designates at- least 1 kind of noble metal 
the noble metal ion and soluble noble metal compound as 
catalytically active component, at same tune under existing of 
oxygen of the 1 to 1. 5-fold amount of theoretical oxygen amount 
which is necessary in order to disassemble ammonia in waste 
water, organic substance and inorganic substance tofhe N2, H2O 
arid GO: ■,■ it designates that Wet type oxidative decomposition it 
does asteature with pH approximately 3 to 115, temperature 
100 to 370 PC. processing method of highly concentrated 
a:nmon:um nitraie-contaming waste water. - 

2 . Being a processing metliod of lugWy concentrated anunomum 
iutiate-containmg waste water wluch ammonium nitrate 1 % or 
higher is' contained^ in order to become 1 <NH3-N/NQ3-N 
<5(m6le ratio), anunoma is added, at same time in order to 
become Q.. ( < COD 'NOKHmole ratio,); waste water which 
addstiie COD component, under existing of unbprhe catalyst which 
designates at least 1 land ofthe noble metal , noble metal ion and 
soluble noble metal compound as catalytically active component, 

at same time under existing ol' oxygen of the 1 to 1. 5rfold 
amount of theoretical oxygen amoimt wluch is necessary ui order 
to disassemble ammonia iii waste water, organic substance arid 
inoigaruc substance tolhe Ni, H2O arid CO2 ,' it designates tiiat 
wet type oxidative decomposition it does asteature with pH 
>!p|Hoxim'aieiy 3 to 1 1,5, terrip'erature 100 to 370 -C, processing 
metliod of liighly concentrated aiiuiioruuin mlrate-containing 
waste watei: 



A^*^7K<j)«QSi;i?iiT'$s, ft. tokf*. 
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As for this iiiveritiori. NH4NO3 concentration is ideal in treatinen 
t of highly concentrated anunomum nitrate'-contaiiung waste 
water of the : 1 % or higher. Furtherinore, waste water is good 
includiiig organic substance and inorganic substancetpgether. 
Because this invention inethod. pH approxirnately 3 to 11.5. is 
executedefficjently with more preferably and 8 to 11, If it is 
iiecessaiy, it is good doing pH adjustment of waste 
waterbefpreharid . wtti sodiiun hydi oxide , sodium carbonate and 
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calcium hydroxide ofothef alkaline ' substance., . ! -\. ■'■!''...'■.'■■■'•'""■ ; 

• As for addition quantity of ammonia for NH4N03rcphtairijiig wast 
e water,- quantity where, the waste water becomes 1 <NH3-K7NOjs-N 
<5(m61e ratio) is desirable. 



t^t UTI4-. •7>*'.-7; HXi. v71>, tr h 'J^i*; 

(NH4) 2 CRuClr, (HiO) ] s 

Cffu (NHa) c) CI;, ; 

[RuCI (NH;.) j 5Cii 
Na? [PdCUJ , •'" 

(NH4) 2 CPdC/i] , 

CPd (NHs) .01?, 
■<£ CPd (N0>.) ,j! 2H.0. 
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As catalyst component which is used with this invention, listing 
platinum . ruthenium , the rhodium , palladium , osmium and 
indium or other noble metal and its ion , cornpoiind ofthe 
fusibility vista-vis water of these noble metal of line , can use this 
,pr other 1 kind of 2 kinds or inore. As noble trie fal^from 



rtitheniiuii black and palladium black etc are iUustraiedconcfetely. 
As iioble nietal ion, be able to list those which to form of 
conipiexare with anutionia , chlorine ,' cyan , sodium and 
potassium etcas ligahd, as .complex, 

(NH4) 2 (Ru0l5(H2O)). 

fRu(NH3)6) C] 2. ' 

[RuCKNH;*)] 5d2> 

Na2 (PdCk), 

? (NH4) 2 (PdGk), 

[Pd(NH3)4] Ch, 

K.2 (Pd(Kb2)4) 2 H2O., ■ ;:'. ■-„ • 

Iv2 (Pd(GN)4 1 3 H2O etc ls ilhistrated. RuGb, Rii'Cl45 H2O . Pt 
CI4: PdCl2, PdCl22 H2O ; RhCb3 H2O , theOsC'U. and IrCb 
etc are illustrated to water as' compound ofthe soluble It supplies 
usually catalyst component, to reaction system at ratio of 0.01 to 
0 2g extent thewaste water 500 cc in tor a while between after 
stall of treatment vis-a-vis. Inside reaction vessel, increasing 
contact area, in older io advance reactionio uniform, titania , 
2ircorua , alumina , silica , alumina -silica , acuvated charcoal 
orthe iron , nickel , nickel -chromium , nickel -chromium - 
aluminum and nickel -chromium riron or other metal porous 
article or other sphere or powder (Such as fragment , granulated 
powder's pellet and cvlmder) it is goodbeing filled. With advance 
of reaction, noble metal black deposits is formed in reaction 
vessel inner surface orthe sphere or povvder surface, Because this it 
starts showing action as catalyst, if supply of thecatalyst is 
stopped with this time point, it is good. Furthennore if with 
passage of time catalytic activity Of above-mentioned noble metal 
blackdecreases, supply of .catalyst component is reopened. When 
it reacts vyith batch system, it is desirable to use catalyst 
component of theaforeniehtioned 3 to 5-fold amount extent. 
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With tliis mveiinon as oxygen source as gas wliich you use, you c 
an list air , oxygen enriched air and oxygen , furthermore 
oxygen-contaijung waste gaswluch contains hydrogen cyanide , 
hydrogen sulfide , ammonia , sulfur oxide , organosulfur 
corhpfMnd .the iuirogeh oxide and hydrocarbon or other at least 



jSJA's Converted^ in the above translation. ISTA caiuiot 



P. 5 



i'JP 94091992 Machine Translation -. GX 



mm $ r zU £ * S $j it : &l f&timtCx 



i kind as impurity, supplied amount of these gas,. ; can decide 
theoretical oxygen amount which is necessary ihbrder to. ' '.' ' 
disassemble aihmoiiia ? organic, substance and inorgaiiic substance 
wliich exists in waste water as reference, '1 to .1: 5-fold amount 
of theoretical oxygen amount more preferably , oxygen ofthel. 
05 to 1. 2 times of theoretical oxygen amount exists usually in 
reaction system', When oxygenrcpntaihiiig waste gas is used as 
oxygen source, Also toxic component in gas disassembly 
rendering harmless is done in thesunullanepus. It is good supplying 
pxygenTContauuiig gas, at one time, or dividing into, themultiple 
tunes, supplying it is good :■■ y 
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Teuiperahire when reacting, makes 100 to 370 ?C , more prefer 
ably 200 to 300 "Casualty When temperature when reacting is 
high, removal rate of NHS ion and theNOi" ion ihcieases, at 
same nine, also residence time of waste water inside reaction 
tower isshorteried Regarding on other hand, because facilities cost 
becomes with large, considering the waste water .types ,. extent of 
treatment which is required, operating cost and 'construction 
cost etc comprehensively, it decides, therefore as for pressure 
when reacting, regarding to the minimum limit specified 
temperature, if it is a pressure where waste water maintains liquid 
phase, it isgood. 
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In NH4N03-corifaining waste water which is. made l<NH3-N/NO.? 
-N<5(iriole ratio) including ammonia, also mef eaction condition 
when wet type oxidative decomposition it does is good being 
similar to descriptionabove furthermore including COD 
component.' In tins case, addition quantity of GOD component; 
below equunole, is more preferablyancl 0.1 to 0.5 mole extent vis- 
a-vis NO3 1 mole which is included in wastewater. 

Furtheiihore, regarding this invention, as ammonia source or CO 
D component andammonia source, can use various waste water 
which include these. lit tliis case, with coke furnace plant and coal 
gasification and liquefaction plant , gas liquid which by- 
production is done, various waste water which it occurs attendant 
upop thegas purification with these plant , waste water from wet 
type desulftirizatioh column "and wet type cyaiiide-removal column,, 
oil^contaihing wastewater arid activated sludge treatment water, 
settling active siudge , it is possible to treat chemistry factor)' 
wastewater, petroleum faciory waste water . sewage and the 
sewage sludge etc in simultaneous. 

Advantages of invention 

According to this invention, waste water which contains NH4NO3 
with theliigh concentration is 'efficiently" treated, greatly can 
decrease' NH4 + . ion aiid NO.5" ion concentra'tiph. . tlier'eforei to 
be discharged from processing step of' uranium starting material or 
re- treatifieht step of after use uranium" fuel, it is possible to do 
waste Water or other treatment which lias fact, that the NH4NO3 
concentration reaches to also 10 % or higher easily with simple 
faciiitv . 
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•Working' Example '.'•. .••.".'■• : : - 

Below Workmg Exariiple is shown, feature of this invention is ma 
de furtlierciear. 



pHlO. NrWJ0v£&10% 
(NH^N/NpB- N= 1 ) (DB§7K 1.00ml £§m30bml<fl3.7 : > 



Reference Example 1 

PH 10 arid NH4NO3 concentration 10 % 

Waste water 1QQ inl of (NH3-N/NO3-N-I) is accoriiinpdated in st 
aiiiless steel autoclave of volume 300 ml. 6 0 iriin wet type 
QM^atiori treatment it did witli 2 SO . °C Fiirth'ertaare, .preceding 



treatineht, air is ericlpsed in reactor, This contacted: okyg'en 
which is suitable to approxiinately 1,1 times theoretical oxygen 
amount which is necessary in order to disassemble ammonia ,the 
organic substance and inorganic substance. RuCbO.Sg was added to 
also, said reactor. 



.1 ~ 2&I/## Decomposition ratio of NH3, NO3 arid total nitrogen' content wit 

h result of theWprlong Example 1 to 2 and Reference Example 2 
is shown in Table 1 



1 
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Working Example 1 

Including C6H5OH of predetermined amount to NH-)N03-containi 
rig waste water which is similar tpthose which were treated with 
Reference Exariiple 1. After adjusting NH3-N/N03-N(mo]e ratio), 
it ofi'eied to Oxidative decomposition process to similar to the 
Reference Example 1. . ■.■•^•v;'iVS • 

Reference Example 2 ' ' 

Replacing to RuClj, other than using PdCh, it treated thewaste wa 
ter to siiiiilar to Reference Example 1. 
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Working Exariiple 2 

Replacing to RuCls, otlier tlian using PdCh, it did oxidative decern 
positibri prpcesspf NH4N03^cohtaining waste water to similar to 
Working Exariiple 1. 







NHs — N/ 
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including NH4OH to waste water 6fNH4^03 c3ncehtralion 10 °/ 0> 
. While supplying tP high-nickel copper cylinder type reactor 
bottom with .liquid wtt.cii .is. made NH3rN/NQ3rN=26nd pH 10 as 
space velocity 1 .33 1. /Hr : (empty column standard ), .'-space velocity 
1921 /hi- ( empty column standard and standard state conversion 
) as air, supplying to Said reactor botipin ; it did . wet type 
oxidative decomposition process, mass rate of liquid is 3.08 
lon/m r hr: supplied air contained oxygen which is suitable to 
approximately 1.1 ,5 tirnesof theoretical -oxygen anjoimt which is . 
necessary in order to disassemble ammonia . the organic substance 



and morganic substanc^ mania sphere of diameters iturt has been 
filled lit aisOj reactot oxidative decoinposition, Avlule at a time 
per hour 6/8g supp)yirig.Ru1^3, was doneVmder QMdition of 
temperature 250. ' J C arid pressure 70 kg'cm'G. 



Sfl $ £ -l.i > NOxS^'SOxli^tt? fife O f; , 
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Nfi-.N0 • 1 0% (7) $7K I CNH40H i ttl X. T NH - N- NOi - N = 2 
^MiSSlis 1 16ton/m-' •hrT'&y, -«i&2Slfi; 7^ 

gratis* r & tfftttiiifcs * 1 1-& s &stt 
Pdci:^ 1 ^a'yo.3gt'<3tt^Loo. si? 

0p°C; E^.45kg/cm : .- G(7)^#Ti?iT^^K^ 



Aflei offering airrliqiiid mixed phase which finishes reaction to hea 
t recovery, it ledto air-liquid separator; after respective indirect 
cooling, it removed gas phase and theliquid phase which are 
separated to outside the system. 

It did not detect NOx or SOx in gas phase. 

Result of oxidative decomposition with result of Working Exampl 
e 4 to 6 is shown in Table 2, 

Working Example 4 

Including NH4OH to waste water of NH4ND3 concentration 10 %. 
Wlule supplymg tp lugh- nickel steel cylinder reactor bottom with 
liquid (pH 10) which is made theNH3-N./NC>3-N=f2finole ratio), as' 
space velocity 0.5.1 /lu' (empty column reference), space velocity 
72 1 hr ( empty column reference and standard state conversion ) 
as air, supplying to said reactor bottom, it did wet type oxidative 
decomposition process, mass rate of liquid is 1 , 16 tph/'m hr. 
supplied air' contained oxygen which is suitable to approximately 1. 
1 5 tiniesof theoretical oxygeii aiiipunt wliich is necessaiy in order 
to disassemble ahtnionia , the organic substance and inorganic 
substance, titania sphere of diameter 5 nim has been filled in also, 
reactor: oxidative decpmppsiiiPh process, wliile at a tuiie per 
hour 0.3g supplying PdCb; was doneunder conditioii of 
temperahire 200 °C and pressure 45 kg'cm 2 G. 



mi&m 

C0b,'N0;-N=O. 5 (^VUtt) t te&ft(zkWH%Ei~Wx. 



After offering air-liquid mixed phase wliich finishes reaction to hea 
t recover) - , it jedtp aii-iiquid separator, after respective indirect 
cooling, it removed gas pliase' and theliquid phase which are 
separated to outside the system 

It did hot detect NOx Pr SOx in gas phase. 

Working Example 5 

In order to become COD 7NOjkN=0.5Cmole. ratio), other tlian fun 
hermore adding C6H50H,the oxidative decomposition of waste 
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COD/NO v— N = 0. 5 (^ErVUhfc) £ ^^^iCG^HoOH^to^t- lit 



.' Wa'lef. xifi?.doije to : sM.ni|i}t to'.' >V6ri^iig fex^nipl* ^ v -.-v , :. 

Working Exariiple 6 ' • '•':. ■ ' 'y •';:.'• '^ 

hi order to become COD /NO3-N=0,5(nK>!e ratio), other than addi 
ng CdHsQH, oxidative deconipositioiiof waste water was done to 
sinular tc> Working Example 4. 
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pHtO, NH4NO 10% 
(NH.; : ^JNANpj^:N = 2 ) (PfSTKiOOml £§S300ml 0Xf - V 
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C0b.'NP:-N=0 5 (*)Uttj t^^^l-Cc.H-OH^iElCJDX. 



Working Example 7 

PH 10 arid NH4NO3 concentration 10 % 

It accommodated, waste water 100 ml of O H M- \ '\'<><-N»2), in st 
aiiiless steel autoclave of volume 300 ml, the6 0 itiiii wet type 
oxidative decomposition process did with 250. °C. FiirtheriTiore, 
preceding treatment, air is enclosed in reactor TTus contained 
oxygen which is suitable to.appraMuiau'ly LI times tlieoietical 
oxygen amount which ii> hecessaiy uiordei to disassemble, 
ammonia .the organic substance and inorganic substance, 
ruthenium black 0.2g was added to also, waste water 

Result of this working example, with lesull of Working Example 
S is shown ill Table 3. 

Working Example S 

In order to become COD /NO3-N.-=0.5(mole ratig),- other than fiul 
henhore atlduig CelbOlLwilh as.similaf to Working Example 7. 
oxidative decomposition process of NH^NOi-coiitauurig waste 
water was done 
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